absTRacT. During the survey of Łempis Nature Reserve (Augustów Forest, NE Poland) 353 species of vascular plants were recorded, including 32 considered threatened with extinction in Poland (7 species from the Polish "red data book" and 32 species from the Polish "red list"). Among them there were 41 species protected under the Polish law, including 19 strictly protected species and four species listed in the Annex II of the EU Habitats Directive. Ten orchid species were recorded, including the most valuable plants of the nature reserve -Cypripedium calceolus, Hammarbya paludosa, Liparis loeselii and Listera cordata. Among 32 noted Cyperaceae species (including 26 members of the Carex genus), there was a number of threatened plants, e.g. Baeothryon alpinum, Carex chordorrhiza, C. loliacea and Eriophorum gracile. Other rare species included Agrimonia pilosa, Cladium mariscus, Laserpitium latifolium, Linnaea borealis, Potamogeton gramineus and Pulsatilla patens. The presence of anthropophytes was significant (4.5% of the flora), probably due to the past forest management practices as well as proximity of settlements. The extremely rich flora, along with pristine wetland ecosystems (mesotrophic lakes, various mire forests and fens), places the Łempis Nature Reserve among the most valuable nature reserves in Poland.
INTRODUCTION
The Łempis Nature Reserve was established in 1983 to preserve natural forest, as well as aquatic and mire ecosystems. The reserve covers an area of 132.21 hectares and it is located in the northern part of the Augustów Forest, in the Pomorze Forest District and the commune of Sejny, in the marginal part of the sandy outwash plain within the so-called Sejny Lakeland, within the southernmost part of the mesoregion of East Suwałki Lakeland, bordering the mesoregion of Augustów Plain; both within the Lithuanian Lake District (konDRacki 2002) . The elevation of the reserve ranges from 124 to 139 m a.s.l. (geoPoRTal… 2017) . The adjacent area consists of eroded terminal moraines (formed during the Vistulian glaciation), covered with outwash sands (sokołowski 2010) . The climate of the area is humid continental with warm summer according to köPPen (1936) . The mean annual temperature is 6.4°C with the average of July 16.9°C and of January -5.3°C. The mean annual precipitation averages 588 mm (Dane o klimacie… 2017). The Łempis Nature Reserve is situated in the north-western quarter of the square GB12 in the grid cartogram of the Atlas of distribution of vascular plants in Poland (zaJąc 1978) .
The relief of the reserve is very diverse (Fig. 1 ). The axis of the reserve and its heart consist of a (Pawlikowski 2010b) . Hydrochemical evidence provided by Tomaszewicz & kłosowski (1985) and kłosowski (1986) (1987) for the Cladietum marisci association in all the three lakes showed that they are oligo-or mesotrophic, circumneutral lakes with calcareous gyttja deposits. Remaining part of the depression is covered with peat originating from diverse types of peatlands -rich fens, poor fens and bogs (peat identified with the help of boreholes; P. Pawlikowski 2003 Pawlikowski -2015 . Lakes and peatland constitute together ca 50% of the reserve area. Adjacent mineral areas are covered predominantly with various subtypes of arenosol soils (38% of the reserve area, including more fertile brunic arenosols -4.5%) and (mostly gleic-) podzols (6%) (sokołow-ski 2010). Vegetation of the reserve reflects diverse environmental conditions. Submerged aquatic vegetation of the reserve is poorly developed and consists of just a few species. The littoral zone is covered with Cladietum marisci, Thelypteridi-Phragmitetum and Phragmitetum communis associations and borders either pristine open or sparsely forested fen vegetation (below 5% of the reserve area) or very well preserved peatland woodlands (nearly 40%), mainly pine-birch swamp forests (Betula pubescens-Thelypteris palustris community). Other mire forest types include bog woodlands Vaccinio uliginosi-Pinetum, alder carrs resembling Carici elongatae-Alnetum and spruce-dominated forests on peat including small patches of the Sphagno girgensohnii-Piceetum association. The marginal zone of peatlands is often occupied by moist mixed forest Querco-Piceetum or (in the northern part) small patches of wet forests of the Alno-Ulmion alliance dominated by alder and spruce. Around the depression, forests on purely mineral soils (ca 40%) are dominated by pine and spruce of usually uniform age and resemble predominantly typical managed forests. In the northernmost part of the reserve the coniferous stands of a secondary origin and are slowly being replaced by vegetation typical of the decidous Ti lioCarpinetum association, while in some other parts of the reserve patches of typical mesic-dry pine forests of the Peucedano-Pinetum association are present (Pawlikowski 2010b , P. Pawlikowski 2003 -2015 . Some parts of the Sphagnum-and pine-dominated sparse woodlands have been regarded as ombrotrophic (raised) bogs by sokołowski (2010) .
Vascular plants of the Łempis Nature Reserve have not been the subject of a separate publication yet. According to sokołowski (2010), in the 1970s within the area of the present reserve 170 species of vascular plants were noted, of which only 50 were listed in the cited publication. Aquatic and mire vegetation of the present nature reserve has been a subject of surveys by botanists from the University of Warsaw (Institute of Botany) since the late 1970s. Published materials include the locality of Cladium mariscus (kłosowski & Tomaszewicz 1979) and the Cladietum marisci association (kłosowski 1986-1987) , aquatic and reed-bed vegetation (Tomaszewicz & kłosowski 1985) , the locality of Baeothryon alpinum (Pawlikowski 2010a) and mire vegetation of the reserve (Pawlikowski 2010b). The total of 86 vascular plant species have been listed in the above publications, including 35 species protected under the present law (RozPoRząDzenie… 2014) and 21 threatened species according to the new Polish "red list" (kaźmieRczakowa et al. 2016 ) and "red data book" (kaźmieRczakowa et al. 2014) .
The aim of the study was to complete the list of vascular plants of the Łempis Nature Reserve in the Augustów Forest and determine the conservation status of rare and endangered species there as well as assess the naturalness of the reserve's flora. -very scarce (up to several shoots or even numerous but over the area not exceeding several square metres), 2 -scarce (dozens of shoots or even numerous but over the area of 10-100 m 2 ), 3 -moderately abundant (hundreds of shoots over the area of more than 100 m 2 ), 4 -numerous (thousands of shoots), 5 -very numerous (dozens of thousands of shoots), 6 -dominant or co-dominant (covering more than 10% of the area). The distribution of most valuable species, their distribution and population size are further discussed in the results section. Liliopsida: Agrostis canina (2), A. capillaris (2), A. stolonifera (2), Allium ursinum (P, AF, 1), Anthericum ramosum (3), Anthoxanthum odoratum (2), Arrhenatherum elatius (a, 2), Baeothryon alpinum (VU, [VU] , P, (w), 3), Brachypodium sylvaticum (AF, 2), Briza media (2), Calamagrostis arundinacea (4), C. canescens (4), C. epigejos (2), C. stricta ((w), 2), Calla palustris (5), Carex acuti- 
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formis (6), C. appropinquata (5), C. canescens (5), C. ce- spitosa (3), C. chordorrhiza (VU, [VU], S, 4), C. diandra ([NT], w, 3), C. digitata (AF, 5), C. dioica ([VU], P, 5), C. echinata (5), C. elongata (AF, 5), C. ericetorum (1), C. hirta (2), C. lasiocarpa (6), C. lepidocarpa ((w), 3), C. limosa ([NT], (w), 5), C. loliacea ([VU], S, 3), C. ni- gra, (5), C. ovalis (2), C. pallescens (2), C. panicea ((w), 3), C. paniculata (5), C. pseudocyperus (4), C. remota (AF, 5), C. rostrata (5), C. spicata (a, 1), C. viridula (w, 1
DISTRIBUTION AND POPULATION SIZE OF THE MOST INTERESTING AND THREATENED SPECIES
The localities of the threatened plant species were aggregated predominantly in the post-glacial depression, in open or sparsely wooded fens along the four lakes and in adjacent mire forests (Fig. 1) Populations of endangered wetland species were predominantly vital and not threatened due to stable hydrologic conditions and hardly noticeable successional processes in the reserve's mires. In contrast, the light-demanding species in pine(-spruce) forests on adjacent mineral soils seem to decline. The populations of Cypripedium calceolus, Pulsatilla patens, Laserpitium latifolium and Arctostaphylos uva-ursi are small, consisting chiefly of sterile individuals, extremely threatened due to expansion of spruce, deciduous shrubs and tall herbs and thus on the verge of extinction.
DISCUSSION AND CONCLUSIONS
An outstanding number of threatened vascular plant species recorded in the Łempis Nature Reserve (23 species) is unique and situates the reserve among most valuable nature reserves in Poland. In two other recently surveyed nature reserves in the Augustów Forest -Kozi Rynek and Mały Borek -10 threatened species have been recorded in each (Pawlikowski et al. 2011 (Pawlikowski et al. , 2013 . The most important species of the Łempis Nature Reserve were members of the Cyperaceae family (e.g. Baeothryon alpinum, Carex chordorrhiza and Eriophorum gracile) and Orchidaceae family (e.g. Hammarbya paludosa, Liparis loeselii, Cypripedium calceolus), the majority of them connected with open mire vegetation (excluding the last mentioned species, which is bound to forests on mineral soils, but just at the mire margins).
Comparing existing data on the plant cover of the reserve from the 1970s and early 1980s (kłosow-ski & Tomaszewicz 1979 , Tomaszewicz & kłosowski 1985 , kłosowski 1986 -1987 , sokołowski 2000 , 2010 , S. Kłosowski, personal communication in the years 2002 -2013 with the present information, it is clear that ecological conditions and plant cover of the mire ecosystems in the reserve are stable and are not subject to intensive secondary succession processes. The only significant negative change recorded is the expansion of Phragmites australis reed-beds and decrease of Cladium mariscus stands, but mainly around the Łempis Lake; the replacement is only slightly visible in the vicinity of the remaining lakes (Stulpień and Stulpieniuk). At the same time, forests of the reserve have been subject to significant changes: increased abundance of broadleaf species (in lower layers) and spruce (in all layers), increased cover of the herb layer cover and higher fertility, and -in the northern part of the reserve -also the development of forest floor species typical of broadleaf (oak-hornbeam) forests. The processes described have caused the vanishing of light-demanding, thermophilous species typical of open pine forests, such as Arnica montana, Prunella grandiflora and Platanthera bifolia (all three species have not been confirmed and are almost certainly extinct in the reserve). Their disappearance was accelerated by the artificial introduction of Quercus rubra, an alien species, over a large expanse of former open pine forests. The proposals to remove the harmful species (see sokołowski 2010), have not been implemented yet. Moreover, other neophytes are encroaching, mainly from the areas adjacent to settlements in the north-western and southern part of the reserve. On the other hand, the Łempis Nature Reserve hosts populations of a large number of ancient forest species, which entails the presence of well-developed and valuable forest habitats. The number of such species noted in the surveyed reserve (59) is similar to that confirmed in two other nature reserves established in the Augustów Forest predominantly to preserve old-growth forests: Mały Borek (54) and Kozi Rynek (65) (Pawlikowski et al. 2011 (Pawlikowski et al. , 2013 .
Out of the vascular plant species listed by sokołowski (2000, 2010) , except the already mentioned light-demanding species typical of pine forests on mineral soils, four species have not been presently confirmed: Dactylorhiza majalis, Drosera anglica, Listera ovata and Potamogeton perfoliatus. The reasons for their disappearance are not clear. The first species listed was last seen in the reserve in the year 2005 (Pawlikowski 2010b, P. Pawlikowski unpubl.) . Dactylorhiza majalis could have been erroneously reported, since the species is very rare in north-easternmost Poland (beRnacki 1998) and often confused with other Dactylorhiza species (especially D. baltica and some hybrids).
